Background: Palliative care is associated with significant benefits, including reduced pain and suffering, an increased likelihood of patients dying in their preferred location, and decreased health-care expenditures. Racial and ethnic disparities are welldocumented in hospice use and referral patterns; however, it is unclear whether these disparities apply to inpatient palliative care services. Objective: To determine if race is a significant predictor of time to inpatient palliative care consult, patient enrollment in hospice, and patients' overall hospital length of stay among patients of an inpatient palliative care service. Design: Retrospective noncomparative analysis. Setting: Urban academic medical center in the United States. Patients: 3207 patients referred to an inpatient palliative care service between March 2006 and April 2015. Measurements: Time to palliative care consult, disposition of hospice/not hospice (excluding patients who died), and hospital length of stay among patients by racial (Asian, black, Native American/Eskimo, Hispanic, white, Unknown) and ethnic (Hispanic/Latino, non-Hispanic, Unknown) background. Results: Race was not a significant predictor of time to inpatient palliative care consult, discharge to hospice, or hospital length of stay. Similarly, black/white, Hispanic/white, and Asian/white variables were not significant predictors of hospice enrollment (Ps > .05). Limitations: Study was conducted at 1 urban academic medical center, limiting generalizability; hospital race and ethnicity categorizations may also limit interpretation of results. Conclusions: In this urban hospital, race was not a predictor of time to inpatient palliative care service consult, discharge to hospice, or hospital length of stay. Confirmatory studies of inpatient palliative care services in other institutions are needed.
Introduction
Despite advances in medical care over the last century, health disparities persist for racial and ethnic minority populations across the US health-care system, 1 even after accounting for insurance status, income level, age, and disease severity. 2 This could be due, at least in part, to the fact that racial and ethnic minorities-particularly black and American Indian individuals-receive poorer quality care than white individuals. 2, 3 This reduced quality of care extends to palliative care, a branch of medicine that focuses on psychosocial support, symptom relief, and improved communication for patients with serious illness. It also includes disparities in hospice care, which is a subset of palliative care for those with limited life expectancy who are not pursuing curative therapy. Published studies have associated palliative care, particularly hospice use, with several significant benefits, including improved quality of life for patients and caregivers, 4, 5 decreased health-care expenditures, 4 and an increased likelihood of patients dying in their preferred location. 5 Still, numerous studies have found that palliative care and hospice are underutilized among racial and ethnic minority groups, 6 including African American, Hispanic, and Asian American patients. 7 African Americans in particular continue to have some of the lowest rates of hospice enrollment. A 2003 study by Greiner et al found that African Americans were significantly less likely to use hospice than white patients, even after controlling for sex, educational attainment, marital status, income level, and degree of access to care. 8 In addition, a 2008 study by Johnson et al found that African Americans were significantly less likely than whites to have completed advance directives and were much more likely to have negative views of hospice. 9, 10 The discrepancy in hospice use between African Americans and non-Hispanic whites appears to be multifaceted and unlikely to be only attributable to racial and ethnic disparities in health care. For instance, studies have found that African Americans are more likely to request aggressive care at end of life 11, 12 and more likely to report a mistrust of the health care system and of end-of-life care in particular. 13, 14 One study found that black physicians were significantly more likely to prefer aggressive treatment at end of life compared to their white counterparts, mirroring the preferences indicated by black patients. [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] Inpatient palliative care consult service is increasingly a precursor to patient enrollment in hospice. 18 It is unclear whether the documented racial and ethnic disparities in hospice referral patterns apply to inpatient palliative care services (PCSs). 19 Only 1 prior study has specifically investigated length of time to palliative care referral and race. While this study found no significant difference in referral time across 3 racial groups of patients, it was limited to 980 patients with 1 diagnosis-non-small-cell lung cancer-seen at an outpatient supportive care center in a 5-year period. 20 To learn more about potential disparities in inpatient palliative care referral across diagnoses, our retrospective, noncomparative study examines 9 years of inpatient PCS data from a large urban hospital serving a diverse population, including a sizable African American population. We evaluated the relationships between race/ethnicity and (1) overall time from hospital admission to palliative care consult, (2) disposition to hospice, and (3) hospital length of stay (LOS).
Methods

Study Design
This retrospective analysis used archival data collected from Thomas Jefferson University Hospital (TJUH), an 897-bed academic medical center serving the Philadelphia metropolitan area. Data were collected on all patients referred to the TJUH Palliative Care Service inpatient team between March 2006 and April 2015.
Information on patient sex, date of birth, age, racial and ethnic background, primary diagnosis, comorbidities, and date of hospital admission was obtained from intake data, collected upon the patient's preadmit testing, admission to the emergency department, or direct hospital admission. Primary diagnosis, comorbidities, age, and date of hospital admission were extracted from the patient's medical record, whereas sex, date of birth, and racial and ethnic background were self-reported by the patient. Patients were asked to complete 2 multiple choice questions: the first question asked them to self-report their race (choices were Asian, black, Native American/Eskimo, Hispanic, white, Unknown) and the second question asked to self-report their ethnic status (choices were Hispanic/Latino, non-Hispanic, and Unknown). For patients who were unable to answer both questions and had no one to answer on their behalf, ''Unknown'' was the default answer choice. We recoded the self-report items: Patients who self-reported race as ''Asian'' were classified as ''Asian/Pacific Islander;'' patients who self-reported ''black'' were classified as ''black/ African American;'' patients who self-reported as ''Native American/Eskimo'' were classified as ''Native American;'' patients who self-reported as ''Hispanic'' were classified as ''Hispanic/Latino;'' patients who self-reported as ''white'' were classified as ''white/Caucasian;'' and patients who did not report a race and were recorded as Unknown on intake forms were classified as ''Other.'' After a consult was ordered, PCS physicians and certified registered nurse practitioners (CRNPs) completed an initial assessment of each patient with an in-house Palliative Care Service Rounding Tool, collecting information on each patient's date of initial PCS consult, referring specialty, code status at initial consultation, reason(s) for PCS consult, patient-perceived goals of care, opioid use, and initial palliative performance scale (PPS). The PPS is a measure of physical status in palliative care and consists of observer ratings of patient ambulation, activity level, self-care, intake, and level of consciousness. 21 Higher PPS values are associated with less advanced illness and longer survival times. 22 In addition, the rounding tool was used again at each patient's final PCS assessment to record patient disposition, date of PCS service termination, and date of hospital discharge. Time to consult was calculated as the difference between each patient's date of PCS service consultation and date of initial hospital admission, and LOS was calculated as the difference between date of hospital discharge and date of admission. For patients for whom age was not initially recorded with the PCS rounding tool, age was calculated using data on date of birth and date of hospital admission.
Inclusion criteria for the study were records for patients referred to and seen by the TJUH Palliative Care Service between March 2006 and April 2015; complete data for age, sex, racial and ethnic background, primary diagnosis, PPS, date of hospital admission, and date of PCS consult. The data collection team consisted of the primary investigator (physician specializing in palliative and geriatric medicine), 2 additional physicians on the PCS, and 3 CRNPs. Data were manually transcribed from the PCS rounding tool into a Microsoft Access data file by 2 statisticians working in the institution's Family and Community Medicine Department. The Thomas Jefferson University institutional review board approved the study.
The initial sample consisted of 4394 adult patient records; 822 of these records were excluded from the final analysis for missing, incomplete, or out of range data. Additionally, 365 (9%) patients had more than 1 hospital admission that included a palliative care consult; in these cases, we included only their first admission in the data. The final analyzable sample consisted of 3207 individuals with fully recorded race, sex, age, primary diagnosis, time to consult, and PPS values.
Sample
Participants were 3207 patients. For the purposes of outcomes analysis related to hospice use, disposition was recoded as either hospice or not hospice. The dispositions of skilled nursing facility with hospice, home with hospice, transfer to inpatient hospice were coded as ''hospice'' (29.1%, n ¼ 932), the remaining 8 categories were coded as ''not hospice'' (43.4%, n ¼ 1391). Patients who had died (dispositions died or died after ventilator withdrawn) were excluded from this hospicefocused re-categorization.
Outcome Measures
Time to consult and LOS were used as continuous variables for outcomes analysis; a disposition of hospice (or not) was used as a binary outcome.
Statistical Analysis
We performed statistical analyses using SPSS Software (IBM SPSS Statistics, Mac version 23.0) to examine the frequencies and distribution of all variables. We performed unadjusted bivariate analyses for all included study variables for descriptive purposes and to identify covariates for the outcome analyses (Table 1) . For continuous variables, we utilized linear regression to identify crude, unadjusted associations; we similarly used w 2 tests to evaluate unadjusted associations between categorical variables, in order to identify covariates for analysis. We conducted hierarchical multiple regression and binary logistic regression for the final prediction models for our continuous and binary categorical outcome variables, respectively. Covariates for these analyses were age and PPS for discharge to hospice and age, sex, primary diagnosis (cancer/noncancer), and PPS for LOS.
For the purposes of this study, data collected from the PCS rounding tool with regard to referring specialty, comorbidities, code status, reason(s) for consult, patient perceived goals of care, and opioid use were not analyzed. Patients were classified as having 1 of 47 primary diagnoses, of which the most frequent were lung cancer (n ¼ 295, 9.2%), other noncancer illness (n ¼ 290, 9.0%), periampullary cancer (n ¼ 208, 6.5%), and congestive heart failure (n ¼ 172, 5.4%). These data were subsequently reclassified into 2 primary diagnoses: cancer (n ¼ 1771, 55.2%) and noncancer (n ¼ 1436, 44.8%). Patient disposition was also recorded, as described in Table 2 . In all, 17.0% of patients (n ¼ 546) died over the course of their treatment in the hospital after their initial palliative care consult, and a further 15.3% (n ¼ 490) were transferred to inpatient hospice. In the unadjusted analyses, we found that race was significantly associated with age, sex, and LOS. Specifically, compared to whites, African Americans were more likely to be younger, female, have a higher PPS value, and a longer LOS.
We assessed the outcome of time to consult using linear regression analysis with racial background as a predictor, controlling for age, primary diagnosis (cancer/noncancer), and PPS. In the final adjusted model, race was not a significant predictor of time to consult (t ¼ À.132, p ¼ .895). In addition, none of the individually coded race categories (black/white, Hispanic/white, and Asian/white) were significant predictors of time to consult (Ps > .05). We then assessed the outcome disposition-hospice using a logistic regression model that included covariates of race, age, and PPS. Race was not a significant predictor of disposition to hospice (odds ratio [OR] ¼ .983, P ¼ .733). Similarly, black/white, Hispanic/ white, and Asian/white variables were not significant predictors of hospice enrollment (Ps > .05; Table 3 ). Finally, we used multiple linear regression analyses to assess the outcome of LOS, controlling for age, sex, primary diagnosis, and PPS. These analyses showed that race was not a predictor of LOS (t ¼ 1.932, P ¼ .053). Furthermore, black/white, Hispanic/ white, and Asian/white categories were not significant predictors of LOS (Ps > .05; Table 4 ).
Discussion
While racial disparities in palliative and end-of-life care are well-documented, very few studies have specifically evaluated potential variability in inpatient PCS referral time and disposition. This study investigated time to inpatient palliative care consult and whether such times varied based on a patient's race. To our knowledge, this research study is the first to examine whether time to an inpatient PCS consult varies with racial identity. Our study also investigated whether referral to and enrollment in a hospice service varied by the race of patients seen by the inpatient PCS. Although past literature has examined racial variation in hospice enrollment, few studies have specifically analyzed hospice enrollment among a large sample of patients of numerous racial backgrounds after PCS involvement, treated at a single, large urban medical center. Our results indicated that race was not a significant predictor of LOS and had no significant effect on time from hospital admission to palliative care consult. These findings are consistent with the previous study that found that ethnicity had no effect on palliative care referral time among outpatients with cancer. Most notably, the results of our study suggest that palliative care referral time at an urban academic medical center among a very large patient population does not vary by race. The finding that African Americans had equal utilization of hospice and similar LOSs following the inpatient palliative care consultation was particularly striking, given the wealth of literature that suggests black patients heavily underutilize hospice and other forms of end-of-life care compared to white patients.
Past studies have found a link between inpatient palliative care consultation and decreased LOS, 23 and our study builds upon these findings in suggesting that palliative care consultation could affect one's tendency to enroll in hospice.
Additionally, unlike our study, most of the previously conducted hospice utilization analyses have examined patients with cancer referred to hospice from a wide geographic area or from multiple different care settings. In a 2006 study, Barnato et al found that differential use of the intensive care unit (ICU) at end of life among ethnic minority groups was attributable not to ethnic variations in care within a hospital but rather to the differential use of hospitals with higher rates of terminal ICU admission by minority groups. 24 The results from our study may suggest that this pattern is mirrored for hospice enrollment following palliative care consult. Such an outcome is supported by other studies investigating racial differences in hospice use, including the 2006 study by Keating et al, which found that hospice enrollment did not vary by patients' race/ ethnicity but did vary based on the medical center at which the patient was treated. 25 For confirmation of this finding, additional studies that compared enrollment patterns across multiple medical centers would have to be conducted.
Despite the findings of this study, disparities in care among underrepresented minority populations are still very much present in the US health-care system; further research should be conducted to identify areas where such discrepancies are extant, but also suggest methods or practices to reduce such inequalities. Our findings suggest a positive trend with regard to the reduction of racial disparities in the arena of palliative care. Efforts to raise awareness about the multiple benefits of end-of-life care among ethnic minority populations must be continued to ensure that the trend continues to improve.
The major strength of this study is its large sample size, including large samples of patients with noncancer and African American patients. There were, however, several limitations to our study that should be considered when interpreting the results. First, our analysis reviewed only patients who were referred to and consulted by the PCS at Jefferson Hospital; thus, records for patients who were candidates for a palliative consult but were either not appropriately referred, or refused the consult, were not available for our analysis. As a result, our data may be somewhat skewed in suggesting that African Americans have the same time to consult and utilization of hospice as white patients; those patients totally uncomfortable with palliative care to begin with would have been self-selected out of study had they refused an initial consult, and we have no way to measure patient preferences with regard to hospice from the data collected. Further research should be conducted to examine overall trends with regard to referrals, as potential disparities could be identified in these areas independent of differences in times to consult or hospice utilization.
Another limitation to our study was our definitions of ''race'' and ''ethnic background.'' Our data were taken entirely from Jefferson Hospital's patient-reported, multiple-choice questions on ethnicity and race obtained upon hospital admission. Although the US Census Bureau defines Hispanic as an ethnicity, not a race, 26 Hispanic is included as an answer choice for both the race and ethnicity questions on the Jefferson intake forms. For the purposes of our data set, patients who racially identified as white or African American but ethnically identified as Hispanic would have been classified as white/Caucasian or ''African American;'' only those who answered Hispanic in response to the question on race were labeled as Hispanic. As a result, our data could be skewed if an ethnic minority group (Hispanic/Latino) was largely labeled as white/Caucasian. This potentially confounding effect should be explored in additional studies that specifically investigate potential differences between non-Hispanic whites, non-Hispanic African Americans, and Hispanic/Latino Americans.
In summary, the data from our 9-year retrospective study found that neither time to palliative care consult nor enrollment in hospice upon hospital discharge differed significantly among 
